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2003/7/2 
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1020020086489 #^ 2003/7/2 

= 5.3^ ( *ll 1 , 25^4^3 #-^ iE^r shgrE. %)#)* y o v ^}7H ^^"t!: 

aV£^l^>^ « ^^tij-^ o. ^|^.^ 7 | 53 oil- <fl*f| ^ 

^r, #°fl ^5if^ ^#*Rr #71 #ofl ^l^^a.-g- 

^•4 *H2*>s*>>ra.-g- l-^^- ^ ^l3*>=n>^a.-§- *Vafl3. <§#^ # 

31; #71 >il3*>s.^a-8- sfl^* ^#*>7l ArF 

* oi-g-tb i£sfl*l^H ^€^r *g#*Kr £31; #7l imell^H ^ 
#71 ^l3*>^-^3.-g- #^>^ 3^-2=^3-1- H#*Hr # 

Tfl; #7l ^l3€r>=^>iH# ^!44ias #7l ^12^^3-g- M^-* 

#zi-^H ^ 2 ^p>^a« <8>S*Rr #31; ^# 4^ #71 313 

5}Ho}iat ^7^1; ^ #7l ^I2*>^f>i3« i]44i3S #7l *fll*} 

l-^^sf #71 ^>3llS. #z}-*H z\)1-g\^-v}^3- ^ 

^I2*>^c>^a. 7 > #7l i^si *§#*Hr #311- s^Kr -i-s^l- 
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& TEM ^>^1. 

[il^tfl^-H-] Aligns 6 
[iL3^-§-l 

£ 6a vfl^l £ 6d^ ^*HH ^>£^l4i^>^ 3fl 

€ ^ ^3* ^s.. 
[iL3^ A <HH^l ^^3: 10 
[iL3lHn 33 
[iL3^-§-l 

o]-g-*V aV£*H4i*l-£| 5|£p}iHSl 4 >J r7> sfl^ ^^ H o v ^ 

oil ^ ^j^m. 
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1020020086489 W^ °^}: 2003/7/2 
[J±3^-§-] 

^V\]7\ <£o}*\ ^ ^-^ojq- ^xc <^o] ^-^^ ^ ^ 

33 

[iL3^-§-l 

^-iL^: ^^W^, ^31*1 ^(Critical Dimension; <>1*> CD^ 

)£\ ^41 (Loss)* a^Sj-^h^-S.*! CD w}°H^(Bias, ££^l^liB sfl 1 ^ CD^- 
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[iL^tfl^-E-] ^t«iJL 13 

2* ZL ^7> ^§>7fl °]o\] 4^ ^ ^ ^ *3*IH ^4 

Al ^^-^ofl tfl*M Ji^i^al# ^-^>7l ^*}^ rf^S] 7>i7> A> 

-g-5)fe w>, ^ej* 4^ -B-^- 7>i A}-g-ofl ^ AlZ]- 

^ ^^XSlope)^^- 71^1 °H 4^ ^ 

ArF 2r^€-8- i£E|]^liB5] ^-f ^(Adhesion) &*\] ^^Tfl 3 JI, 

*}M}5- <H3£- ^*>7fl ^cf. 

[iL^tfl^s.] ^^Ji 19 

<^7H, *UE#(10)£- l-B^em^*)- ^^^I^O] ^ ZL <£*\}3_ 

Z^Slv), ^>«oM^(13)^r -^-71 Tfl^(Organic)^ ^H-^t}. 
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[i^tfl^s.] ^I^Jr 22 

[Ji^xfl-8-] 

£ 21- , ^12*>=D>^3(12»)71- ^ ?A^r M-Bj-vfljL 

*}^h(12")» ^44^as *>^» ^2*>^>^a(i2")^ sfl^ H 

^Jf S ^11*>Sp>^3(11")71- ^-Tfl 1* ^ & 

4. 

[H^tfl^J-s.] ^^jr 25 

L£3lHn 33 
[Ji^tfl-g-] 

5= 4^ ^^€^4 aj^g ^ £A] 

TEM A>^lo]tl-. 
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[^tfl^-H-] ^1«]JL 28 
[Ji^U-^l 33 

1). ^€33.^ #^-*}±r ^ll^H^HSl 

#7>*>cf. i^rfl, lOOnm «>£^^> 7l#4Mfe ^^^4 #6)1 tt 

400 A - 500 A SI ^>ol7> 3-^-5. Tfl^ 91^. 

[IL^tfl^^-] 33 

7fl; #7] #5.^ #ofl ^l^^a.-g- #€^4 I2^£4i34 #^ ^ ^13 
ofl ^3^ ^^d-fr 3^*}7l W ArF °l-g-*V I£2fl^liH *l|^-§- ^ 

A J-7l ^l2*> = ^>^3-§- ^4*H ^2s}En}iat ^ ^ 

#31; 43 ^3* -g*l*H #7l ^I3*>^>i3# ^7]^ ^7^1; ^ ^7) 
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1020020086489 *3 2003/7/2 

[Ji^<^HHr] Sis 41 

<*)7H, ^li5}HD}A a ^. #^BV(52)^ £H = #sl^^€-(Doped 
polysilicon)^" <?i£HH. #el^^^-(Undoped polysi 1 icon)^* *}-§-*>^ , 

*\^3L 42 

^ll*l-.E.p}^3.-g- #^^-(52)^ i^, 50A ~ 100A^ ^ ^1 

# ^l3*T-=^a-S- 1-^^(54)^ ^mtfl , 500A ~ 1000A <>1^ 

tiling ^-s^- 
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[SL^^^rl ^t»liL 50 

3^- 7ll25}£4i3 ^ OL SL*V 7>^ ^ ^HS, ^ 

^ ^* 5fe #^Rr ^I3*>^>^a(54")l- ^tb^. 
[^3^^] ^l 1 ^ 54 
[iL3 y c^] 33 

7> HSs]-^^- »l3*V^>^a.(54")» aflTllMI n}jq- ^]2*>^>^5L 

(53')^ ^7> , ^U*r^ri3.(52')2}- #5^(51)^ ^iz| 

[J±3<W% v ^r] XjifttiJ: 59 
UL^Hl 33 

<*j7H, ^li5}£p}Aa^. 1-^^(62)^ sl-^-7l4V^av(Low Pressure 

Chamical Vapor Deposition; °}?>} LPCVD^ f-) ^tr ^^S^* ^>-§- 
*H, *)l2*r=fr^i3.-g- #€^(63)^: 5r (Plasma Enhancement 
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Chamical Vapor Deposition; °l*r PECVD^ y J-^H ^tr ^el€-^Sr^ *V-§- 

[a.^tfl^s.] -^t^J: 62 

^3*>H.n>i3.-g- #€^(64)4 ^£#(61)^1 ^€^8- 
* ^€£r SF 6 /N 2 #e1-^Hl ^z^S-jeL, ^3}-^ Af-g-s]^ 

CF 4 /CHF 3 /Ar «-e^}# ol-g-^ ArF iSefl^l^B^ sfl^ =^ 

14^, ArF i^el^zi^ ^^-i- ^-g-^- ^^MItt ^sl-^ ^^-^l *H3*r 
JELf}^3.-§- #^^-(64)^.^ ^-g-fV 3} ticf ^^^rt - o. A ]~g-^ ^Jol 

[iL^tfltfH-^-] All^ 74 

##tr «r4 ol-f-^Tr ^£r, ^i-5L# *8>8*1 3^5] ^^n> 



13-11 



1020020086489 #^ 2003/7/2 

^>7l ^Hl *||l*KE.n>-iiH-8- afl2*>:E.p>>iH-g- #^ 

#7} ^)l35}Hn}i3-§- ^-^r W&^7] ^ ArF 

^-7} m^\-^}^3.9 ^4 p }i3S ^-7] ^25>^T3>^a-g- i-^^ 

^jz^H ^I2*>=^al- ^^*>^ #31; 

^•71 ^12s}=p>^3# ^7) ?\}l-5}^.v}^3--%r -^M 

sl^* ^l^-*}^ #s.^4 ^li^>^>ia ^ ^2^V^>^a.7> 

-*7l i^*Rr #31 
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*fl 2 5^^, 

^ «o V ^H ^tt ^^^-^M, -SM ^2*>=n|-^H-g- 
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[ah us] mmw&M 

mm 

[gi^l] 0058 
[Xilg^XH 2002.12.30 

[sjgoj SS] 5^HDh^B£| 3A|- 5^HHJg ^Xllf 4 1 21^ A r F t 

[gJgoj gi!] Method for fabrication of semiconductor device using 

ArF photo-l ithography capable of protecting tapered 
prof i le of hardmask 

4^SIA|- moiM^txIl 
[MSI2J3H] 1-1998-004569-8 

[□yen 

[§§] ^51S°! £!£} 

[ CH £1 el 3 H ] 9-2000- 1 00004-8 

[XI33££|AU ££IA|- §XIS! , Sl^sJ , ££|Ah ^SH2! 

[Slr^lS^Sls] 2000-049307-2 

[^S^ S^l] LEE, Sung Kwon 

[? D J§^aS] 640301-1268621 
[?@SS] 467-860 

oisai ^wm mwxio\m^ 706-1401 

[^3] KR 

imm mm^ *ii42^°i ^mow °imoi m& soi as sua. □ 

£ioi ^5isej ti 

& (21) 

[4-4-S] 

PlgfiS] 20 S 29,000 SI 

[MiSS] 7 2 7,000 SI 

0 2! 0 S! 

[^jafs^si o» 0 si 

36,000 SI 
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[m^MW] 1. fi^AH- SA]|AH(£S)_m 
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^^Kr ^-Tfl; ^||l5}En}A a 4 ^l2€r>H.P>iaL-g- 

dv ^-ojj ^^^-71 ArF iL^* o]-g-^ *fl^# *§^*> 

*H ^13§>^>^3» ^*Rr #711; ^°]5. ^7} m*\^\^3.% ^44i3£ 
^Al§>^ 4V7I ^I3s>^p>ia# *ll7i*Kr #711; ^-71 ^2*>^>iH# A -|z[4i35. 

^£^1^7> *fl2: 

[cfll£] 

£ 5d 

3# €r>^.P>^a., HS.^, 3^ LPCVD, PECVD. 
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^eh 1 ^ {Method for fabrication of semiconductor device using ArF photo-lithography 
capable of protecting tapered profile of hardmask} 

5. la ^H*l £ Ictt ^2fl7l^j tcf^ HV£^di^>^ ^I5L# ^ 
^51. 

51 2^ 51 lc^ ^ SEM 

£ 3^ #51^°1 ?A5L%- 2fl^°l ^-fr 51*1 tr SEM a>^1 . 

£ 4^r ^^^1^-4 #^^ele^-°l ^tsflEi^ ^ 51*1 ^ TEM a> 

£ 5a tfl*l £ 5d^r -g- <^A|a)Hl tcf^ aVEl^*}^ #5. sflU ^ ^ 

* 51*1 *r ^51. 

£ 6a ^fl^l £ 6d^r ^*HH u}-E *V£*H^;^ sfl^i ^ 

^•^-i: 5^1*r #^51. 

* 51^ -¥-^^1 tfl*V «-Jl<31 ^ 

50 : 7l^r 51' : #51^ 
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1020020086489 

52' : ^1 1*>= nj-^B. 53' : *\]2^}B.v}^3. 



#^ «a^>: 2003/7/2 



^<>>M^, <y 7}] ^(Critical Dimension; °1*> CD^ ^-)^ ^^(Loss)-i- 

CD wj-oH^(Bias)# ^ ^ 5a ^1 
<13> ZL&|l4 ( ^3)-^ 7]1<1^ 5}£D}i 3f A}-g-zirKr ^-f ^*K1 #0) ^ofl xx\ 
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zl ^-v\}7\ s\%JL, °H 4^ ^ ^ ^ ^<*IH « 

^oll tfllSH JLAjlfltil-i- -R-13: 7}^7]- H>, o] ^ 

o-ti s v 7 >^ A>-g-ofl 4^ ^4 7fl^ ^(Slope)^ 

^^l 71 ^ ^ofl 4a 3. EM ^ ^7} &^7> ^^>7ll £M, #3 

-SbI^s)-* 5}£4ias >M"8-*Hr ^bH -fr^ 7>^ofl 4^ Jg-afl^j-g- ^ 

91^ %[*]^S. ^^tfl, 3.^^ ^gAj ^ * A>-g-^ 1-3] ^S]^^ all 7} 

nfl &5L%] 7}%-^ ^i^til &^7> ^7l^7l7> <H 3^- 

t^, ^S] ^^2] X2)x\) 2)]^ ig^Al ^3. A>-g-£]^ ArF i^-&-§- i£^liHS] ^-f ^ 
^-(Adhesion) -g-*ll f-e^^ ^H^iH sflE^ ^^4. 

<14> tilB5}-<?l Hi^r ^H.e^-olol n ^7)l7> ^7>*M ttl-el- 4 

Aizl-vflAjol #3. *>^p>^£L5L A>-g-s]ji ^#-4 ^S}-^* 

<15> £ la ^1^1 H Ictt ^Bfl7l^^l 4^ *VE*11^7}<5] igAj ^-g- £A] 

oil- #4*1-711 ^fT;tl-. 

<ie> s. la^l £^1^ w>5l- ^-ol, tiVi=^l ^71-1- °l^-7l fl^r <^&| £.^7} ^€ 

7l^:(£Al^l ^) Aj-ofl s^z^t! ^£#(10)* rf-g-, afl 15}£p}a H ^ ^s}- 

<i?> i£eline|Bl ^-^1*1 o] 4s x+a]-A># *#*l*};n ArF-§- 

^l^H^l ^B 5 -^ ^Aj-.g- <a*fl tiVA>^l^(i3)^- JEi^tJ-. 
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<18> o)6]*\ t ±%cj\ *H^{cq 7 )*\ f Jf(|^ TlHB^ 2fl^i* =L 

<19> <*M*1, ^£^(10)^ B^^loVo] ZL <M^lS. *V£°-^ 

<20> ISefl^liH 3fl^(14)# aVA>wj-xl^(i3)4 |2s}£4i3^ 

<2i> ojc^Ai, SEe|7lA E sflBKu 1 )^ ^A>^m-(13') ^ ^]2^>^>^3.(12 , )» ^ 

^li5l-£pfi£-§- Hsj-^UD* ^2^>^>^a(i2")^- *fl l^^n 

(ll')7> £ lc^ ^ ^^W. 

<22> £ lc^i ^ 5a^°l ^ii^iadi') ^12*1-= (12-)^ 

<23> £ 2^ £ lc^l ^ SEM A>^Iol^ f £ 3£r ^S-lM 

€ ^* SEM A>^lo]4. 

<24> £ 21- ^S^V^ , ^12^>JE.^H.(12")7> *f## ^-i- M-^Jl 5*4. a 

£ 3* £ lc3 *3 -f ^ ^2^>=n>ia(12")« ^ 
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< 25 > S. 4^ #Sl^el3.^-o] ^#51 ^£2fl^Sl ^ mtSr JEM A} 

<26> £ 4* ^-S^, Sel-gel^KlOb)^ ^i^UOaH ^S.#(10')€- 

<28> 1). 3\- Tfll^ ^l^JELT^aLS} 

£p}ia$l ^ *}°]7} >£^tHf sH^Hr 3J.2.3., <^m^ ( &sl^ 2fl€^l ^ 

A]-ol^7> ^-7\% 4^ &^t= m^2-"}^3.£\ ¥^17> ^7V*trf. lOOnm a}£^l^> 
7l#oflA-] ^^^4 ^1*1 s] 5.^^ *H-^ 400 A ~ 500 *}o]7\ ^^rtf. 
<29> 2). #51^ sfl€ ^ojofl f^af #e-|ZL #^ ^ 

3 3*1 ?1 ^(IsolationHH ^l*>=^a^ ^f-^fl 2,^.0) o]^€\-, 0)^ 
3^ ^^H^ ^}^} ##*| ^7}H>}7} nfl^-o]cf. ol S ol^fl SAC ^> 

<30> 3). 70nm ^}^\ 7l#«*IHfe ^ ^ofl °]*V ^T.}^ ^#0] 
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<3i> reJ-eH, ^}2^\^\^3. ^ 5}£ S. (Round) ^i^HI ^t!r -sr^-S: 

^ S 3-8-1 

<33> ^-71^ ^*>7l ^«fl 7m -a-ofl ^JEf^ ^*Kr #7fl; ^"71 

*HHs ^*Hr #711; ^-71 ^i)3^£4ia-g- ^fl^ *8^*> 

71 W ArF ii^-g- sflig-g- tg^s^ # 7 ] l£5fl^liH 

#7fl; ^3*>=^>i3« ^-144i3S ^7l ^l2t}£4iH^ ^ 

^25^4^31 3^*Hr #31 ; ^ Afl^ ^*1*H ^"71 *H3*}^}^a. 

» *H7^H= #7fl; ^ ^"71 >fl2«>H.^^3.# A -{44iHi ^"71 ^lls}E4ia4 
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34> afV, ^-7] Si\ ^*>7l fl«fl £ 7m #*fl ^*Kir #31 

a-§- *H13. ^*Hr #31; ^3*}=4i3-g- *fl^ 

^^*>7l ArF °l-§-t!r SSe^l^H 5fl^* ^^Hr #31; #7l i^sfl 

xl^E sflE^ Al^^iHS ^"71 ^ll3s>H.n>i£L-§- #^^M: *H3iji-;!= p}i3.-I• 

^^ ^o]si ^-7} *)i3*KEi^Ht- ^-71 ^12^1-^^a-g- 

^ ^"71 ^ll^n>^H-g- *H15L ^I3^^>ia^- ^12*>^>^3 

^ 4|i^.£p}ia7} 3^s] *>j=p}iH ^*Kr #31; ^ A o v 7l 

J=P>^a ^« ^^^aLS. ^-71 ^113^>= v}^3.7\ *\}7]£\^ ^7} &^^r +\yjf>\ 

a] ^^54- ^l^ni-ia ^ ^2*>^>^a7l- #7l 5fl^* ^*Kr # 

<35> ^- ^-g-, 4^ 3^^1 *>s.^a ^21 <>1-§-sM ^fl^^l 

< 36 > oil- ^§1), s\s$ ^-o] ^VJjLo] ^3§}£Lu>^3.1- <>l-g-^ ^H 5 -^ ^2^>=4^H-§- # 

ai^v ti-s-, ^ ^l^# -S-^fl ^71 **fl £31 € 

bHH^I ^ ^ ^ HiM-H ^l?^. 
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^ 2003/7/2 



<38> £. 5a vfl*] £ 5dxr ^^^H^ 4^- ^.£^1^1-^ ^ * 

3* #^51^, 0 1# 4MI*M1 ^^W. 

<39> £ 5a^l w>4 i&£*ll °)^7] W <^ *§>$^ 

7l^r(50) jx]^^-^o] ^-£#(51)^- 4^S-, ^l*>^>^3.-g- 1-^^(52)31- *fl 

2f}£p}i3-§- #^^-(53) £ ^l3*>^4^H-&- #^(54)* ^H?^. 
<40> <17]*\, ^£#(51)^8: ^<ffl^\ Ej^^, ^^A>o]£LnV * E)b}^ 

^ojc^-o. jc^- Hf-O.^.-^ ol-g-W. 
<4i> <*}7H, lsf£p}iH-g- #^^-(52)^r £5H € 3 ^e)^ (Doped polysi licon)^ 

S^b #B^s|^(Undoped polysi 1 icon)^-§- *>-§-^ , ^]2^-^}^3.-%- -§-^b}- 

(53)^ ^^gs^ ^el^V^-^^ ^ ^sj-nv M^-g; a>-§-^. 

35}H^iH|- #^^(54)^ ^^*V ^£#(51)^1 A}-g-£)ir *)~§- 

<42> 1-^^(52)^ 50A ~ 100AS] wjiE^ ^ Sf-Tfl-I- ^ , 

*fl3*H=^H-§- ^^(54)-£- 500A ~ 1000A ^£ £^ 
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<43> o]o)*] t ise|^ZLB}-5tl ^o)H<i| ^^-cHj rcf-g- o o v^l^>ji ArF-§- 5££efl 

^liH^l ^Pf^ ^ ^3*>^>^a-g- #^(54) ^Hl *>*r y <M 1 ^ 

(55)# JES^h 

<45> ti>Al-w o v^^-(55)^ r o. 7 ] A}-g- ^ t}. sfl€(56)^8r 

C0MA(Cyclo01efin-Maleic Anhydride) ^Hlefl = (Acrylate) Tfl^ ^Bfl, 

<46> iSell^l^H 5fl^i(56)^r «hM-«o v *l ^ v (55)3r ^35}H^i3-g- 

<47> °1<>H, ISsll^iB (Photoresist strip) ^H^r^ 

JEp}^i£L-g- #^^"(53)^- ^3^^3.(54")^ ^2is>^> ; iaL(53')7> 

^Sl- ^ £ 5c ^ ^^tr^f. 
<48> tr^, H 5c ^A-l ^ 01 -o] ^2*>=n>^ 3 ( 5 3') ^-fr ^4 ^*cHH XI 3 

^p}^3(54") ^7} £^JsH ZL ^7} ^ ^^-fr €4. 
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<49> SVsg, Ilell^iB iB^ 111 »12*>=^3 

(53') 5L£3l*l^H 2fl€(56')^ aU^l ^(55' H *}«£^7fl ^7l£l£^- ^ 

= 4^3 * n «Hf^ a*v ^ 7>^ ^ 5U-<^1, ^ £fe # 

-ff-^ ^13^^3(54")# ^TlW. 
<5i> £ 5c<M ^I3*>^>ia(54")^ oi^ h>, ^ai ^ # 

<52> fVsg, w><4 ^o] sl^-g-o] ^3*}=p>^3.(54")^ ^£#(51)4 

4. ^ SC-l(NH40H:H20 2 :H20-l:4:20)# ^>-§-W. 

<53> °]*)*\, S. 5<H b>«4 ^o], ^ll2*l-H.p>iH(53 , )# ^11*>S.ti> 

iH* #^^|(52)3f *151#(51)* ^zt*H ^£^(51') ^1 ^ll^=^>^3. 

(52')^ ^I2*>^>^a(53')^ <^ s}H4^37} sfliH-i: 

<54> 3^ 5}£"}i3 ^2:^- ^ ^ OL ^7} ^A> iS^ 0 ^ 

5Hr ^l3*>^-^a(54 ,, )l- 4^ ^|2*V=^H(53')^ 5§ 

, ^ ^l*>=P>^a.(52')sq- #5L#(51)S] ^ = ^Vsqxj ^r^-g- S^-ol^- 
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<55> tHS, 3# 5}£n}Aat ol-g-^sl-S. #^tr ^^Hl^Hir *W 

<56> 51 6a £ 6d^ ^ ^HH «K£*fl^*r^ ^i5L# ^ 

<57> £ 6a°fl S.*]& °1^ 7 1 fl* ^3 ^-^ 7 > 

71^(60) #°fl ?i£#(61)# ^-8-, ^l^H-^H-g- #^SK62)3|- 

2*}-I=p}^H-g- #^(63) ^ ^l3*>H.p>^3.-g- l-€^ v (64)* *V3lS f^W. 

<58> ^7^, ^£#(61)-^ ^<ifl^\ Bl^^, ^^A>olcnV W B) E}--q- 

eM^n^ ^^>fe zif-iLS^Ei ^hjisi s>i4^ ^l-§-^. 

<59> <^7}*], ^ll^>=^>^a.-g- #^5V(62)^r ^-7l^>^a}-(Low Pressure Chamical 

Vapor Deposition; *l*r LPCVD^ ^) «<H=H1 3tr ^-Ms|-^-8- A>-g-*M , *fl2*>^r 
i.3.-g- o.^n]-(53)^- H-ef-^p}. s)--s^7l^'^^}-(Plasma Enhancement Chamical Vapor 
Deposition; PECVD^ ^) ^^Hl ^ -gelM^* *>-8-th}. 

<eo> PECVD<H1 ^tr ^el^^sj-^ mV^^l nfl^ofl ^-f-- S(Thourgh-put)* 

*r LPCVD<Hl ^tr ^-^Sr^Sr PEC\flH £\$± ^Bl^-^^r^l ^l^H ^ U 

5.7} 2^*H PECVD^l ^^r^n iL^r 3. -¥-^7]- ^5^£ *>H.D>^aS.Ai^ 

ctigo] ^HHH^r °1» °l-§-tb Jl4» ^2r*r7l ^*fl PECVD^l ^ tr 

^ej^-^^^-i: A>-g-^>fe ^2*|-£Ln|-i3-g- -§-^(63)^ n^ll" LPCVD<^1 ^ 

A>-g-^>^ ^l^£p}i3^ #^(62)^ «l*fl 2Hfl o^Vo] *Vcf. 
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<62> ^|3«} = 4i3f #^^(64)4 ^-£^(61)^1 ^ilS ^^€^-4- ^>-§-*>^# 

%o. t S F 6 /N 2 #e^Hl ^*fl ^^SlH.^, ^S^- ^a] AV-g-E]^ CF4/CHF3 

/Ar a^^^ofl ArF ISe^liSS] 2fl€ €*8-§- 9X^. ArF 5L£^ 

izL^ ^-M^- ^s^-S- ^^ 6 J ^l3*>s.^>^a-§- 1-^^(64)^ 

<63> o}o]X\ t X£e)iZLe|-3r] ^-^H^ ^ofl ^ \+*Va>* « 0 v^1^>ji ArF-§- XSefl 
(65)^8: 2E5Lth}. 

<64> <>1<>H, ^fij ^(Ct^H, 7flo]E^^- 3j|£j,g- ZL 

<8^-§- W lEefl^iS ^(66)* 
<65> ^^1^(65)^- °- 7 ] Tiller A>-g-§>^tf. iS^HiB. sfl^(66)^r COMA 

^ c\3_^]}o]^ 7^1*^ ^n, 5£^r ^ ^Bfll- 5fe ArF-g- 

^B-& A>-g-^. 

<66> ol^A^ !Se|7)AE s(|^i(66)l- ^^v\^3.S. a>A>wj-^l^-(65)^ ^3*>^>^a.-g- 

#^(64)-g- ^V^lS. ^*H=r «>, £ 6b^ ^13s>S.p>^3(64') ^ofl 
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<67> o)o]X\ t £Se|7liB iH^ ^1*H 5L£3H^H 2fl^(66')2f «>A}yJ-xl 

nV( 65 -)^. ^T^V cf^-, ^13*1-^-^^3.(64' )!- ^-14 D }i3S ^2^^3-g- 
(63)^1- ^l*>^>^3-g- 1-^^(62)1- *H1^ m^}^}^3.(64")^r ^12*>^> 

i£3.(63') ^ 1^-^3.(62') 7} 3^ s}EP}ia Stt £ 6c ^ ^ 

<68> £ 6c<^H *r 91^°} *)l2*}H.p}i£L(63')S}- ^l^KEL^a.^') ^^-i: 

<f\i£ ^ ^13*1-= p>^3(64") ^-7} £^£H ^- #^7} ffi^tt ^ ^^-ir 

<69> '^#^r SSefl^l^H ^-g- -^SH ^2*>S.f>^H 

(63') ^ ^|l^H.P>iH(62') 3LJ£3l*l^B ^(66' ^ ^(65' H 7}<£ 

<?o> £ 6cH ^1, ^I3*}^>^a(64")^ ^l2*>^>^a.(63 , ) ^ 

^ 1^^3.(62' )« #£.^(61)^: ^zJ-aH ^£#(61') #«fl ^l*> = n> 

ia(62')^ ^2*>JELPl-i3.(63 , )£| s}£4i37} ^51 ^fl^i^: ^^^4. 

<7i> -M- ^-^oilA^ ^3*>S.^a(64")5l sfl^o] is}¥-g_ ^l^SH ^-f ^12*1- 

= ^a(63') ^ ZL a*}- ^ 7>^ ^ ^ 

^ ;*Hf-*Rr ^ll3*>^>^a.(64")« ^71 

<72> ^*HHH^ ^I3*>^>i3.(64")« ^171^ ^a] 
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<74> tij-s} ^o] olifLo^l^ ^ ^ t§s$X\ 3^2] s}H4iat 

<75> oi^Ai -g- ^^tb -S*H ^ ^-f^ sisfl ^s)^ ?H 

o>u)ZL, 7l -^ a^o. ^o]^ o>^ ifloJH 7 }xl *l«r, ^ 

<76> ^mtfl, ^^H^r sH^^-S. tIMH^ =L <Qc$3- s}5iM, 

o]^oll£ «lH^<y ^Hfl^l ^ofl£ -§--§- 7>^-^>Cf. 

5i*fl ^>^1 ^^1^ ^ flfe ^€^r Jl4» 7lcfll> ^ ^cf. 
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[^^8- 1] 

7m ^o)l 3^*Rr #31; 

4ia-§- xMs. ^#*Hr #31; 

-§-tb ££2l)^liH sflfd* #31; 

#7l ISell^liH 3fl^^ ^4o}i31 #71 2fl3*K!=*l-i3.-§- 

^)l3^^>i3.1- H^*Kr #31; 

3<H:e ^-71 ^il3^H4iat ^l^lias #71 ^i2^>=D>i3.-§- ^sj-a- #^-§> 
^ ^12*>^^>^h# #31; 

^ ^1*H #7l ^l3^^a# ^171^ #31; S 

#7l ^I2*l-=n>^3l- #Zl-u>^i3S #7l ^11^=^3.-8- l-^^^l- #7l ^S-f^ 
^>eflS. #^}<*| #:£f^ ^11*1-^.^1-^3 ^ ^l2*l-^>^37> #71 sflU 

# *§#*>fe #31 

1- 5L^Rr IrSKi^ °}&& #£^l^i7> z\]2, 

I^t 1 * 2] 

^1 1 %H1 S^i, 
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3] 

*H 2 

IS ^ ArF hVE^*} aflS «<Hj. 

[3^8" 4] 

*n i w sa°H. 

[^^* 5] 
[3^8" 6] 
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-SM *\}l*\^-v\^3.-& 50A vfl^l lOOA^l if-vl}3, *§^*Hr ^8 £.3. 



7] 

-g-^ is^i^iiH 2fl€* ^*Hr #31; 

v}^3.7\ 3^ *>=^H ^21 ^*Rr #31; ^ 

^7l 3f^ ^>=u>^a ^7l ^I3*}=n>^a7l- ^l^sit^- 

7l ^5L^* ^^"M #£#-4 ^ll^}^>ia 3l ^]25f£4^H7} #7l i^S} 

3*1^* ^*Hr #31 
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13 t 1 * 8] 

-8-71 ^U*KEln}^3.-g- Ir^BT-^r, S^l^^ « 0 V *H1 ^ ^Bl^W 11 ! 

, #71 ^2*>^>^3L-g- 3^-71 ##3" wj-Aiofl -ael^^^l 

[3^8" 9] 

^ 8 %H1 &<H*1, 

^"71 |2^£4i3i ^Mlfe A oM ¥^ 2Bfl 

10] 

*fl 7 5U°W. 

HI 

*ll l ¥ £fe 2fl 7 %H1 SZ^i, 
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12] 

#7l ^3^> = ^a-g- ^<£^8: ^^^m #31 ^V^l^M- ^*Kr #31* 
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